Introduction
The Regional Monitoring Program for Water Quality in San Francisco Bay (RMP), administered by the San Francisco Estuary Institute, is a large-scale effort to monitor contaminant trends in water, sediment, fish, and birds throughout San Francisco Bay (San Francisco Estuary Institute, 2016) . As part of the RMP and the U.S. Geological Survey (USGS) long-term Wildlife Contaminants Program, the USGS samples doublecrested cormorant (Phalacrocorax auritus) and Forster's tern (Sterna forsteri) eggs throughout the San Francisco Bay approximately every 3 years to assess temporal trends in contaminant concentrations. This sampling has previously been carried out by USGS in 2009 USGS in , 2012 USGS in , and 2016 . This document summarizes egg collections for 2018, as well as mercury concentrations in Forster's tern eggs on an individual egg basis. These data are available in a USGS data release (Ackerman and others, 2019) .
Egg Collection and Processing

Double-Crested Cormorants
Double-crested cormorant eggs were sampled between May 10 and 16, 2018, from three locations: (1) Wheeler Island, (2) Richmond-San Rafael Bridge, and (3) Pond A5/ A7 levee in the eastern Alviso salt pond complex (region not shown on fig. 1 ) of south San Francisco Bay ( fig. 1 ). The Pond A5/A7 cormorant egg sampling location replaced the nearby A9/A10 collection site used for RMP in 2006 RMP in , 2012 RMP in , and 2016 because cormorants did not nest at A9/A10 in 2018. A total of 21 eggs were collected from 21 separate nests from each of the Richmond-San Rafael Bridge and Pond A5/A7 levee locations (total of 42 eggs). At the Wheeler Island location, doublecrested cormorants nest in dying Eucalyptus trees (Eucalyptus globulus) on private land. Because of difficulties with site access owing to a private levee road inhibiting use of a boom truck until a later date in the nesting season and difficult climbing conditions of the dying Eucalyptus trees (for the tree climbers externally hired by San Francisco Estuary Institute; SFEI), we collected six eggs from three nests (four eggs from one nest, one egg from each of two nests) at the Wheeler Island location. We measured egg mass, egg length, and egg width for each double-crested cormorant egg (appendix 1; Ackerman and others, 2019) , and then the double-crested cormorant eggs were shipped unopened in a highly padded package to SGS AXYS (Sidney, British Columbia, Canada) on July 9, 2018, for dissection, processing, contaminant analyses, and further reporting. AXYS confirmed receiving all 48 eggs on July 13, 2018, and AXYS reported that 11 of the 48 eggs were cracked during shipment with some contents released into the surrounding Whirl-Pak bag. The remaining 37 eggs were all intact.
Forster's Terns
Forster's tern eggs were sampled between May 17 and July 17, 2018, from four different colonies: (1) Pond A3W, (2) Pond N1, (3) New Chicago Marsh, and (4) Pond SF2 at the Don Edwards San Francisco Bay National Wildlife Refuge ( fig. 2 ; refuge not shown in fig. 2 ). Ponds A3W, N1, and SF2 replaced sampling locations used in previous years (for example, Ponds A1, A2W, A7, AB1, and AB2; ponds not shown in fig. 2 ) because Forster's terns either did not nest at these sites in 2018 or did not nest in sufficient numbers to allow for egg collections. At another location used in previous years, Hayward Shoreline Regional Park (area not shown in fig. 2 ), site managers did not allow egg collections in 2018.
A total of 21 Forster's tern eggs were collected from 21 separate nests at each of the 4 locations (total of 84 eggs). Eggs were collected randomly from monitored nests at early incubation stages determined via egg flotation (Ackerman and Eagles-Smith, 2010) . Eggs were placed in egg cartons and stored on wet ice until transport back to the laboratory, where they were stored in a refrigerator until dissection. During egg dissection, refrigerated eggs were allowed to warm to room temperature before egg length and width were measured to the nearest 0.01 millimeter (mm) using digital calipers (Fowler High Precision), and total egg weight (including eggshell) was weighed to the nearest 0.01 gram (g) on a digital balance (Ohaus Adventurer Pro, model AV212C; Ohaus). Using clean, stainless steel instruments, we cut a hole approximately 15 mm in diameter in the wide end of each egg and removed the entire contents into a chemically-cleaned and certified 60-milliliter (mL) jar (Thermo Scientific™ Wide-Mouth Short-Profile Amber Glass Jars, with PTFE-lined polypropylene lid). Egg content (without eggshell) was then weighed with a digital balance to the nearest 0.01 g, and egg contents were stored at -20 °C until processing and mercury determination. During processing, eggs were thawed at room temperature, and then the entire egg contents were dried at 50 °C for >96 hours until completely dried. To determine moisture content, we reweighed dried egg contents with a digital balance to the nearest 0.0001 g (Ohaus Adventurer Balance, model AR064; Ohaus). Dried egg contents were then homogenized to a powder using a spice grinder with stainless steel blades, followed by further grinding by hand in a mortar and pestle. Processed egg samples were stored in a desiccator until mercury determination.
Each Forster's tern egg was analyzed for total mercury (THg) concentrations at the USGS Dixon Field Station Environmental Mercury Laboratory on a Nippon MA-3000 Direct Mercury Analyzer (Nippon Instruments North America, College Station, Texas, U.S.A.), following Environmental Protection Agency Method 7473 (U.S. Environmental Protection Agency, 2000), using an integrated sequence of drying, thermal decomposition, catalytic conversion, and then amalgamation, followed by atomic absorption spectroscopy. Prior research has demonstrated that an average of 96 percent of the mercury in eggs is in the methylmercury form and that total mercury concentrations in eggs are highly correlated with methylmercury concentrations in eggs (Ackerman and others, 2013b) . We converted the dry weight THg concentrations for Forster's tern egg contents to a fresh wet weight (fww) THg concentration for each individual egg's contents, following the methods of Ackerman and others (2013b) and accounting for the thickness of the eggshell following Herzog and others (2016) .
Quality assurance measures included analysis of a certified reference material (dogfish muscle tissue [DORM] and lobster hepatopancreas [TORT] certified by the National Research Council of Canada, Ottawa, Canada), system blank, method blank, continuing calibration verification, and duplicate with each set of approximately 10 samples and 2 spiked duplicates with each set of approximately 20 samples. In total, quality assurance measures for the 84 Forster's tern eggs included 10 system blanks, 10 method blanks, 10 continuing calibration verification, 13 certified reference material, 10 duplicates, 10 matrix spikes, and 5 matrix spike duplicates. Recoveries (mean ± standard deviation) were 101.3 ± 2.7 percent (n = 13) for certified reference materials, 100.3 ± 1.9 percent (n = 10) for continuing calibration verifications, and 100.0 ± 1.8 percent (n = 10) for matrix spikes. Relative percent difference averaged 2.0 ± 1.6 percent (n = 10) for duplicates and 1.6 ± 1.3 percent (n = 5) for matrix spike duplicates (appendix 2; Ackerman and others, 2019) .
After homogenizing the eggs, equal masses (dried) from each of seven randomly chosen eggs per colony were combined to make three separate composite samples of seven eggs each per Forster's tern colony (appendix 2; Ackerman and others, 2019). Each composite sample was then re-homogenized, and aliquots were put into jars provided by each external lab. Forster's tern egg composite samples were shipped at room temperature to the California Department of 
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Forster's Tern Egg Total Mercury Concentrations
Across all sites, the geometric mean (± standard error) THg concentrations in Forster's tern eggs was 1.3 ± 0.07 micrograms per gram (μg/g) fww, and concentrations in individual eggs ranged from 0.30 μg/g to 3.60 μg/g fww (appendix 3; Ackerman and others, 2019) . Mercury concentrations in Forster's tern eggs varied slightly among colonies (ANOVA: F 3,80 = 2.52, P=0.06; fig. 3 ). Egg mercury concentrations varied greatly among individuals within the same colony ( fig. 3 ), indicating that using composite samples would not adequately characterize risk of mercury to Forster's terns in San Francisco Bay.
We evaluated risk to Forster's tern breeding productivity by assessing individual egg mercury concentrations in relation to a benchmark value of 0.75 μg/g fww, which is associated with Forster's terns beginning the process of methylmercury demethylation in the liver (EaglesSmith and others, 2009; Ackerman and others, 2016a) . Overall, 85 percent of eggs sampled (71 of 84) exceeded this 0.75 μg/g fww benchmark. On a site-specific basis, 100 percent of eggs at the Pond A3W colony, 76 percent of eggs at the New Chicago Marsh colony, 86 percent of eggs at the Pond SF2 colony, and 76 percent of eggs at the Pond N1 colony exceeded 0.75 μg/g fww. Geometric mean mercury concentrations in Forster's tern eggs were, on average, higher in 2018 (1.30 ± 0.07 μg/g fww) compared to 2016 (1.07 ± 0.07 μg/g fww), 2012 (1.09 ± 0.04 μg/g fww), and 2009 (0.97 ± 0.05 μg/g fww) (fig. 4) . The samples document egg mercury concentrations that continue to be above benchmarks for high risk of impaired reproduction to Forster's terns in San Francisco Bay. 
